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3. Detailed Description of the Invention 

The present invention relates to a piece detection apparatus 
in a game board such as an electronic shogi board. 

Electronic game boards refer to boards for which 
electronics is applied with a view to self-practicing board games such as 
go, shogi, and the like, playing a match against a computer, remote 
playing, and recording or reproducing a game record. Electronic go 
boards have already been put to practical use. 

The present invention provides an apparatus capable of 
discriminating at least one of a piece direction, a status of front and rear 
surfaces of a piece, and a piece type particularly in a shogi board or in a 
game board for a similar game. In the following, the shogi board is 
specifically described as an example. 

Shogi uses the shogi board and pieces and the game of 
shogi starts with the pieces positioned in a 9x9 grid. The pieces have 
information on a type, a status, and a position. There are eight types 
including ousho (king), hisha (rook), kakugyo (bishop), kinsho (gold 
general), ginsho (silver general), keima (knight), kyosha (lance), and 
huhyo (pawn). The status indicates a direction (toward an opponent or 
toward a player) and a front or rear surface (unpromoted or promoted). 
The position indicates one square in the 9x9 grid or outside the board 
(piece table). In the electronic shogi board, a game record is 
electronically recorded or reproduced by automatically detecting the 
information on these pieces, namely, the types, the statuses, and the 
positions of these pieces. 

The present invention enables such detection in an 
effective manner. In the following, the present invention will be 
described based on embodiments with reference to the drawings. 

FIG. 1 shows a portion of a shogi board according to an 
embodiment of the present invention. FIG. 2 shows an example of a 
piece. In these drawings, four exciters 3a-3d and receivers 4a-4d are 
embedded in all squares 2 in a shogi board 1. A grid made by each 
exciter and receiver constitutes 18 rows x 18 columns. 
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Each of the exciters 3a-3d is connected in series or in 
parallel in a row direction and each of the receivers 4a-4d is connected in 
series or in parallel in a column direction. FIG. 1 shows the exciters 
and the receivers using coils. 

In FIG. 2, excitation receivers 6a and 6b and oscillators 7a 
and 7b are embedded in a piece 5 in the first quadrant and in the third 
quadrant with coordinates when viewed from above the piece. 

FIG. 3 is a block diagram showing an example of excitation 
means for exciting exciters and reception means for demodulating signals 
received by the receivers in the shogi board shown in FIG. 1. 

In FIG. 3, an excitation source 8 provides energy to a 
series of exciters in each row direction and is capable of switching each 
row by a first scanner 10 at coordinates generated by a coordinate 
generator 9. In other words, the excitation source 8, the coordinate 
generator 9, and the first scanner 10 constitute excitation means 11. 

A second scanner 12 switches signals from the receivers of 
each column by an output from the coordinate generator 9 and transfers 
the signals to a demodulator 13. The demodulator 13 demodulates the 
received signals in accordance with predetermined rules. The second 
scanner 12 and the demodulator 13 constitute reception means 14. 

The coordinate generator 9 may be constituted by a 
combination of an astable multivibrator and a binary counter, for example. 
The first scanner 10 and the second scanner 12 may be realized by a TTL 
or CMOS decoder or a data selector, for example. A simplest example 
of the excitation source 8 is a high frequency oscillator and an example of 
the demodulator 13 is a frequency discriminator, for example. In either 
case, general electric circuits may be employed. 

In FIG. 1, the exciters 3a-3d are switched by the excitation 
means to receive energy. If a piece is on the exciters 3a-3d in a 
direction as shown in FIG. 4, the excitation receiver 6a (6b if the 
direction is opposite) in the piece is excited by electromagnetic coupling 
with the exciter and the oscillator 7a is oscillated at a predetermined 
frequency. Oscillation frequencies include fl, f2, f3 for the first 
quadrant and f4, f5, f6 for the third quadrant. Fl-f6 are all different 
from one another. Combination of fl-f3 and f4-f6 varies and is set in 
accordance with the piece types (up to 3x3 = 9 types). 
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Accordingly, when the piece is placed as shown in FIG. 4, 
signals of fl-f3 are transmitted to the receiver from the first quadrant and 
signals of f4-f6 are transmitted to the receiver from the third quadrant. 

When the piece is directed (opponent's piece) in a 
direction opposite to the direction shown in FIG. 4, signals of f4-f6 are 
transmitted to the receiver from the first quadrant and signals of fl-f3 are 
transmitted to the receiver from the third quadrant in a single square. 
The coordinate generator 9 in the excitation means 1 1 has information on 
a position of a square being excited and a position of a quadrant. It is 
possible to determine piece types from a combination of fl-f3 and f4-f6 
on the basis of the information output from the coordinate generator 9 and 
determination information on the frequencies fl-f6 output by the 
demodulator 13. And it is possible to discriminate the direction of the 
piece on the basis of whether fl-f3 comes from the first quadrant or from 
the third quadrant. 

Further, when the piece is placed facedown, the excitation 
receivers 6a and 6b and the oscillators 7a and 7b are to be positioned in 
the second quadrant and in the fourth quadrant. It is obvious that the 
type and the direction can be discriminated in the same manner as in the 
case where the piece is placed face up. 

As mentioned above, according to the present invention, it 
is possible to detect eight types of pieces necessary for shogi, for example, 
from combinations of different frequencies of fl-f3 and f4-f6 and 
discriminate the direction and the front and rear surfaces of the piece on 
the basis of which quadrant fl-f3 and f4-f6 are received from. Further, 
at the same time, it is possible to discriminate the position of a square 
where the piece is placed from information output from the coordinate 
generator and obtain all piece information on the board. Accordingly, 
the present invention is very valuable especially for an electronic shogi 
board. 

In addition, in the embodiment of the present invention 
mentioned above, although the oscillators and the excitation receivers are 
positioned in the first quadrant and the third quadrant, the same effects 
are provided using the first quadrant and the second quadrant. Further, 
the same effects are provided by a positional relationship between the 
excitation receivers 6a and 6b and the oscillators 7a and 7b as shown in 
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FIG. 5 or other positional relationships. Further, as shown in FIG. 6 and 
FIG. 7, it is possible to detect the direction and the front and rear surfaces 
of the piece by a combination of a single excitation receiver 6a and a 
single oscillator 7a in the same manner. Further, although the 
oscillation frequencies of the oscillators are described based on the 3x3 
combination of fl-f3 and f4-f6, the same effects can be obtained by a 2x4 
combination. For FIG. 6 and FIG. 7, eight types of oscillation 
frequencies may be prepared for the oscillator 7a. 

Further, by having a long-life small battery and an 
oscillator operating by a CMOS circuit built in the piece, it is possible to 
obviate the need of the excitation means 11 shown in FIG. 3 and the 
excitation receiving means in the piece and to obtain the same functions 
only by the oscillator and the receiver and the reception means in the 
game board. In this case, the oscillator in the piece is arranged without 
the excitation receivers 6a and 6b from the piece shown in FIG. 2 and 
FIGS. 5-7. 

4. Brief Description of the Drawings 

FIG. 1 is a plan view showing main elements of a game 
board in an embodiment of the present invention; 

FIG. 2 is a plan view showing a piece in an embodiment of 
the present invention; 

FIG. 3 is a block diagram showing a signal processing unit 
of an embodiment of the present invention; 

FIG. 4 is a plan view showing main elements for describing 
operation of an embodiment of the present invention; and 

FIGS. 5-7 are plan views showing a piece that can be used 
in the present invention. 
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